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Abstract 
 
This research is motivated importance of Reflective Thinking Mathematically (KBRM) to 
support the mathematical critical thinking skills. These capabilities support the success of the other 
abilities in mathematics as solve problems in mathematics. Mathematical reflective thinking skills that 
have been studied have some indicators but not up to the stage. In this research activity aims to get 
reflective stage mathematical thinking skills. The method is performed to obtain phases with the 
development of research methods. Development activities include theoretical studies, drafting stages 
KBRM, field surveys, expert testing, and revision. The study subjects were high school students from 3 
schools with categories of high, medium, and low total of 35 students. The results that have been obtained 
are obtained KBRM which includes 7 stages: stage 1 observing, understanding the problem phase 2, 
phase 3 data collection, phase 4 perform an assessment of the data collected, stage 5 pick strategies in 
problem solving and insight, 6 stages of conceptualization, and stage 7 monitoring solution. Stages are 
fully owned by the students who come from schools with high and medium category, but not wholly in 
students from schools with low category.  
Keywords: Stages, reflective thinking mathematically,  
INTRODUCTION 
The ability to think mathematically reflective (KBRM) is one of the thinking 
skills need to be developed. This capability supports the ability to hone mathematical 
problem solving, the ability of mathematical connections and other math skills. This 
capability is needed to determine whether the settlement is made has been right or not.  
Someone who has the ability to think critically mathematical she also has been 
able to have the ability to think mathematically reflective. The opinion was reinforced 
by some experts diantaranyan Ennis (1987) and Bruning, et al (Jiuan, 2007). This 
means that, a person who has had the ability to think critically showed he has the ability 
to think reflectively. Thus the mathematical reflective thinking skills associated with 
critical thinking skills. This critical thinking skills required in the curriculum therefore 
demonstrate this ability is very important, so KBRM as the basis of critical thinking 
skills is very necessary to develop.  
Mathematical reflective thinking skills that have been developed by Nindiasari 
(2013) is the ability to interpret a case based on the mathematical concept involved, can 
evaluate the truth of an argument, can draw an analogy of two similar cases, be able to 
analyze and clarify the questions and answers, can generalize, can distinguish between 
hugely relevant data and irrelevant. Mathematical reflective thinking skills developed 
are intended for high school students (high school) but did not rule out from the high 
school level.  
Indicators - indicators such KBRM yet to assess the stage or level of KBRM. 
This stage is very important to be able to determine a person's level of achievement in 
KBRM. Stages can KBRM known to affect the person's ability level KBRM that can be 
honed those skills better.  
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The purpose of this research is to gain stages or levels of Reflective Thinking 
Mathematically (KBRM) based on the indicators that have been developed previously 
KBRM.  
 
Theoretical studies 
Reflective Thinking Mathematically 
The idea of reflective thinking is derived from John Dewey's theory proposed in 
1933 (Phan, 2006). John Dewey defined it as one of the modes of thinking: 
considerations of active, persistent, and careful against some beliefs or forms of 
knowledge based on the fundamentals that support the conclusions and future. In the 
process of teaching and learning, reflective thinking to develop meaningful learning and 
help students and educators to develop certain skills that may help them to become 
more vocal and critical and develop expertise in the areas of professionalism.  
Eby and Kujawa (Lee, 2005) elaborated on the model of reflective thinking which 
include: observing (observing), reflection (reflecting), collect data (gathering data), 
consider the moral principles, make judgments (making a judgment), consider gies 
strategies (considering strategic), action (action). 
Mann (2006) categorize reflective thinking skills in analyzing problem-solving in 
the field of analytic geometry which consists of several steps: selecting techniques, 
monitor the solution process, insight, and conceptualization (relations concepts and 
meanings).  
Shermis and Given (Noer, 2010) says that the reflective thinking involves the 
ability to: Identify conclusions; identify the reasons and evidence; identifying 
assumptions and conflicts of value; identifying assumptions descriptive; evaluating 
reasoning; megidentifikasiinformation removed. When you look at the opinion of the 
ability to think reflectively shermis has the same identifying characteristic with critical 
thinking skills. According to Given, reflective thinking is to consider the successes and 
failures personally and ask what has been done, what is not and what needs 
improvement.  
From the opinion of some experts that have been raised previously as, Eby and 
Kujawa (Lee, 2005), John Dewey (Phan, 2006), Mann (2006), Shermis and Given 
(Noer, 2010), the ability to think reflectively mathematically defined as the ability to 
think critical knowledge empowers then he already has in order to interpret a case based 
on mathematical concepts involved; be able to evaluate or check the correctness of an 
argument based on the concept / character is used; can draw an analogy of two similar 
cases; can analyze and clarify the questions and answers; can generalize; can distinguish 
between relevant data and irrelevant. When these capabilities emerge, indirectly will 
appear reflective disposition to think mathematically. 
The process of critical thinking will emerge after the process of reflective 
thinking is done. For example, in the process of proving the concept or formula in 
mathematics. Proof of concept or formula can be assessed in math is correct, in the 
process, first reflective activity. The reflective activities, for example, whether from 
stage 1 to stage 2, and the next stage was correctly based on the rules, theorems, algebra 
associated with empowering knowledge that someone in the past who have had 
associated with it the process of identifying, linking or connecting concept that one with 
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others. Once empowered reflective ability, then students can assess and decide the truth 
of a concept or formula proving the truth.  
The ability to think mathematically reflective (KBRM) is an ability to 
interpret a case based on mathematical concepts involved; can evaluate the truth of an 
argument; can draw an analogy of two similar cases; can analyze and clarify the 
questions and answers; can generalize generalize; can distinguish between relevant data 
and irrelevant.  
 
METHODS 
This study used a research method development. This method is applied for the 
purpose of this study resulted in a stage of reflective abilities to think mathematically. 
The research procedure consists of 3 steps: 1: Preliminary study (theoretical studies), 2 
stages of development of reflective thinking skills, 3 Test stage mathematically 
reflective thinking abilities.  
Test subject to see KBRM stage is to increase high school students in the city of 
Serang. These students drawn from three schools with school category is high, medium, 
and low. The number of students who become the focus of attention to be seen as many 
as 35 students KBRMnya stages. 
The instrument used is reflective mathematical thinking ability tests that have 
been tested, wawancaran guidelines and observations.  
 
RESULTS AND DISCUSSION 
To determine the stages of reflective thinking mathematically (KBRM) would need to 
be revisited as the indicators that support the theory developed previously. The results 
of the study teorik in this regard are as follows:  
The idea of reflective thinking is derived from John Dewey's theory proposed in 
1933 (Phan, 2006). John Dewey defined it as one of the modes of thinking: 
considerations of active, persistent, and careful against some beliefs or forms of 
knowledge based on the fundamentals that support the conclusions and future. on 
teaching and learning, reflective thinking and develop meaningful learning helps 
students and educators to develop certain abilities that may help them to become more 
vocal and critical and develop expertise in the areas of professionalism.  
Eby and Kujawa (Lee, 2005) elaborated on the model of reflective thinking 
which include: observing (Observing), Reflection (Reflecting), collect data (Data 
Gathering), consider the moral principles, make judgments (making a judgment), 
consider gies strategies (considering strategic), action (action). 
Mizirow (Phan, 2006) suggests four stages of reflective thinking activities that 
habitual action, understanding, reflection, and critical thinking. Habitual action is an 
activity that is done mechanically and automatically with little conscious thought. 
Understanding is learning and reading without dealing with other situations. Reflection 
with respect to the consideration of active, strong and accurate to a few assumptions or 
beliefs based on our consciousness. Finally, critical thinking is regarded as the highest 
level of reflective thinking that involves us to be more aware of why we perceive things, 
the way we feel, act and do something, Mezirow (Phan, 2006). Based on the opinion 
Mezirow above it can be concluded that include reflective thinking critical thinking. 
Someone who is able to think critically certainly capable of reflective thinking. Mann 
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(2006) categorize reflective thinking skills in analyzing problem-solving in the field of 
analytic geometry consists of several later stages namely: Screening techniques, 
monitoring the solution process, insight, and conceptualization (relations concepts and 
meanings as malakukan manipulation of existing concepts and then give meaning and 
interpretation),  
Thus the opinion of some experts that have been described above, it can be 
concluded stages of reflective thinking mathematical ability (KBRM) is the stage 
include:  
Stage 1 Observing (observing), 
Stages 2 Understanding the problem,  
Stages 3 Collect data (gathering data), 
Stages 4 Conduct Assessment of data collected,  
5 Stages selecting strategies in solving the problem (selecting solving techniques) and 
insight,  
6 stages of conceptualization,  
Stages 7 monitoring solution. 
From the stages of reflective thinking skills which are then studied theoretically 
proven by test piloted to high school students. The students were seen coming from the 
high school category, medium, and low. This category is intended to be seen 
kegeneralisasian stages KBRM see some students who come from all categories.  
Students are given about KBRM then after that they were interviewed with 
regard to the results of their work and how to obtain it. Problem KBRM consists of 8 
questions based on predetermined indicators. The indicator KBRM Nindiasari 
developed in 2013 are:  
1. Can interpret a case based on mathematical concepts involved  
2. Be able to identify concepts or mathematical formulas involved in math 
problems is not simple.  
3. Can evaluate / check the correctness of an argument based on the concept / 
properties are used.  
4. Can draw an analogy of two similar cases.  
5. Can analyze and clarify the questions and answers.  
6. Can generalize and analyze generalization.  
7. Can distinguish between hugely relevant data and irrelevant.  
8. Can solve mathematical problems.  
One of the results of the work of students from KBRM indicator to 2:  
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Figure 1 Answer Student High School Category 
From the answer above, shows that students perform data collection by writing the 
data n 1 = 40, the course begins with the data collection activity observed through read 
and understand the question. This is reinforced by the results of the interviews that these 
students do first observe by reading and understanding the problem. The next stage is to 
assess the data whether students have sufficient or not the student can determine the 
data in question.Then determine the completion strategy by writing the formula.The next 
stage is the student is able to work on the problems mengkonsptualisasikan indicated by 
entering the data is known and has been written in the data collection activity into a 
formula or yangditentukan. Inference by reiterating that the data show that students 
have asked the monitoring solution. This was confirmed in interviews that the answers 
are always checking to make sure the answers and the results of checking back usually 
by writing back the data that were asked.  
 
 
 
 
 
 
Resultsof thedata collectionactivities 
ofobserving and understandingabout 
Assessment of the data, 
determinehoworstrategyandconceptua
lization 
Inferenceresultsofactiviti
esmonitorningsolution 
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For about the indicator to 3 of KBRM:  
Consider the case below!  
In a sealed box A contained 5 pieces of yellow marbles and 10 red marbles. Then 
taken one marble at random. 
a. Is it true that red marbles drawn chance opportunities fetched twice yellow 
marbles? Bed erikan explanation accompanied with the formula used.  
b. Suppose that in the box was taken 3 pieces of marble as well. Did peluang 
drawing 2 red marbles and 1 yellow marble larger than the odds of drawing 2 
yellow and 1 red marbles.  explanation accompanied by a formula that is used.  
  
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Answer Students from School Category Medium 
Similar to the previous number, the student can obtain the answer for the stage: a 
matter of listening, understanding because, collect the data. For data collection, the 
student writes the data on a box that is 5 yellow marbles (5K) and 10 red marbles 
(10M). then make an assessment of data by selecting the data to be used on a specific 
formula. The next stage is to conceptualize, to include the data-data collected at odds 
formula, and the last stage is a monitoring solution that is shown to determine the belief 
and reason which is larger opportunities. This is because, as students determine who is 
Data collection, which previously 
made observations and 
understanding 
Determine how, 
conceptualization 
Inference and 
monitoring solutions. 
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the largest and giving reasons, students are not directly check back answers that have 
been drawn.  
Stages - stages that look was evident in students from high and medium 
category. But that's not the students who come from lower school category. Average - 
They already beyond the stage of listening, understanding, and collect data, but to 
assess the stage of the data as well as menyusunn strategy, insight, and 
conceptualization still has drawbacks though they are aware of what to do after 
collecting the data. Insight individual in question is the notion of the relationship 
between knowledge - knowledge of the objectives to be achieved. Activity monitoring 
solution, sometimes they forget, especially when the answers are made to feel is correct, 
the problem of time become one of the reason too.  
 
Figure 3. Answer Students from School Category Low 
  With the stage KBRM are not exceeded by the students who come from low 
category, indicating a need for reinforcement of the material to the understanding of the 
content and activities of reading and understanding the problem.  
Efforts are being made to improve the KBRM stage is to create teaching 
materials based on difficulty understanding the material and teaching KBRM.Bahan this 
stage one can be a student worksheet (CGC) which includes the activities of the student 
associated with the stages KBRM . Habituation-refraction phases KBRM activities to 
improve student of habituation would be inherent in his thinking.  
This stage should be prioritized, given KBRM related to thinking skills such 
as critical and creative. Critical and creative thinking skills are highly demanded by the 
curriculum 2013 How can a child is able to develop critical thinking and learning when 
teachers are diberikannyatidak honed.  
CONCLUSION AND RECOMMENDATIONS 
CONCLUSION 
1. Stages include Reflective Thinking Ability Stage 1 Observing (observing), Stage 
2 understand the problem, collect data phase 3, phase 4 perform an assessment 
of the data collected, stage 5 pick strategies in problem solving and insight, 
conceptualization phase 6, phase 7 monitoring solution.  
Collecting data and doing 
first with understanding 
and reading 
Develop starategi weak but still 
does not match the question 
asked 
Weak determine the strategy and 
insight will impact the conceptualizing 
stage. 
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2. Ditemui stages in students from schools with high and medium categories, For 
students with low category only up to the stage to collect the data.  
ADVICE 
1. Increased KBRM stage needs to be done is to develop teaching materials for 
example in the form of worksheets students (CGC) in which students are led to 
be able to increase the KBRM stages.  
2. This stage is only seen on high school students, it is advisable to study the stages 
KBRM at other school levels.  
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